ABSTRACT Ventilatory capacity has been measured in 675 Nigerian colliery employees classified in three groups according to occupation: coalface workers, other underground workers with low exposure to dust, and surface workers in administrative and clerical jobs. Men with current respiratory symptoms were excluded, as were ex-miners. The faceworkers were a slightly older group who smoked less, and they were presumed to be more active. 
Much information is available about lung function in coal miners with or without symptomatic or radiological evidence of pneumoconiosis in Europe,1-4 in America,5 and in South Africa. 6 Received 20 March 1980 Accepted 13 October 1980 Nigeria (70 25' E, 6°20' N). They were predominantly Ibo, with a small complement from neighbouring tribes. The complete list of some 3000 men was divided into three main groups.
Group 1 (faceworkers) spent all their working hours at the coal face. As the extraction process was only partially mechanised, the energy expenditure of this group may be presumed to be high. Group 2 (other underground workers) contained men who spent at least part of their time underground; it includes haulage workers, technicians, fitters, and labourers. This group is less exposed to coal dust than the faceworkers. Group 3 (surface workers) were men in clerical or supervisory jobs, and were not materially exposed to coal dust. Arbitrary quotas of 300, 300, and 100 subjects were set for the three groups, and recruitment from a randomly ordered list of workers was continued until these quotas were achieved. There was no difference in response rates among the groups and no reason to believe that the responders do not broadly represent the whole work force.
PROCEDURES
The subjects were seen in groups of about 20 in the other groups combined. The faceworkers, Following Cole,10 who showed that ethnic and sex however, had significantly higher FVC than the differences are proportional rather than additive, the smoking is of minor importance in the present study and did not appear to influence the results materially. This contrasts with the finding of a significant small reduction in FEV1 and FEV1 % in smokers among coal miners in both Britain (for instance, ref 2) and in America (for instance, ref 13) .
Records of forced expirations using the Vitalograph and the peak flow meter provide useful information about the bellows function of the lungs: FVC reflecting variation in effective lung volume, FEV1 %, FEF, and PFR the calibre of large airways; and FMF the calibre of smaller airways. FEVi is a hybrid variable depending on both lung size and airway calibre. No great reliance is placed on the measurement of FEF with a Vitalograph, but it is included because it complements the other measures of flow. The adjustment of the measured values of FVC, FEV1, and PFR makes little difference to the overall pattern of results because there is no systematic trend in stature and only small age differences among the three groups analysed.
This study, therefore, enables us to answer the question: are the lungs of asymptomatic Nigerian colliery men working at the coalface adversely affected by their occupational environment ? The broad answer is that indices reflecting maximum ventilatory airflow were shown to be significantly but modestly lower in faceworkers, while FVC was greater. The differences are seen when the occupational groups are compared for the mean values of age-and stature-adjusted indices ( The finding that FEV1 is the same in faceworkers and the groups less exposed to dust is surprising in view of the weight of evidence showing that mining is associated with a modest reduction in FEV1 (for instance, 20 14 This effect on the larger airways of occupational exposure to dust was clearly shown in the faceworkers' low values for peak flow rate, forced expiratory flowO. 2-1.2, and FEVY %, which were about 9 % less than in the men with minimal exposure (group 3). Forced mid-expiratory flow was also reduced but by a smaller amount. There is no reason to suppose that the muscular training discussed above might have had any direct influence on these flow indices.
If chronic exposure to dust reduces ventilatory group.bmj.com on June 20, 2017 -Published by http://oem.bmj.com/ Downloaded from capacity by narrowing the airways then it is surprising that the impairment of ventilatory function in these miners was not more highly correlated with duration of exposure independent of age. The negative coefficients for age in the regression equations for all indices were materially larger than the coefficients for duration of service, whereas Hankinson et al5 found comparable values when analysing peak flow rates in non-smoking American miners. Possibly the duration of exposure was insufficient to establish the relation decisively in the present study: the median duration of service of the faceworkers was only 10 years, and fewer than 10% had served underground for more than 20 years. This factor may also explain why the other underground workers (group 2, not faceworkers) had ventilatory indices not significantly different from the surface workers (group 3). Their median service was four years, and only 2% had worked underground for more than 20 years. Nevertheless, the pattern of results suggests that the same factors that were affecting ventilatory capacity in faceworkers (group 1) were exerting a similar but smaller effect on the men in group 2.
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